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c1^t:-l# ^fe #211^ ^^m- ^Bs^l^ tfl^iiH «<J-^<^1 /flAl^gcf. 

^ ifl H2l *a 

jL Ai:^!: 3l^*a-ol ^7>s)ol ^HBll^ ^^^-7] «fl 

^ofl. -^xHBll^ Eil^H ^1^* ^91^. 

£ 6 
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3.^ S^^l^Bll-^ ^ Si^ HHl 1- 

5114=1 i^l2.Hl ^^l^^- ^ iBSlli Efl^iB ^tJ-'^ {Flash memory device having column 
pre-decoder capable of selecting all column selection transistors and stress 
test method thereof} 

£ 1^ ^^1* ^n^^ S.^^]^. 

£ 2^ i 1^ ^Hfl^ ^el cI^t:-!^ M-Bfifl^ £1^014. 

S. 3^ £ll»S 4=IHB11- M-^ifl^ S^ojcf. 

S. 4a ^ S. 4b^ H^^l:iBl#(MF, MS)^ ^Bell^ Efloj^ u}e]- 

£. 5^ ^ ^^2] ^^Al<:^loii tc).=. ^£^14:) q-El-ifl^ £.1^01 

1=1-. 

^olcl-. 



25-4 



tXl020020079083 • ^^ 'g^V: 2003/8/29 

<7> ^ #2114=1 ^IS-Sl ^^Hl ^t!: ^-^S., S.€- H^^l 

^Bll-^ ^ o;[^ p11S.e1 ^^]^ H ^ 

Efl^H *y-^<^l ^tb ^^14. 
<8> Ir^^^a t^lse) ^ #5114^ ^1-2-51 ^^1^ ^-:a.:E.(on board) 

^ TflolH, TflolH, ^ :^5fl<y^ ^>M-^ FETCField 

Effect Transistor)^ ^^^^ ^^]^ ^]S.^ €^ ^'^^ 

(threshold voltage) Vt ^'^jElfe- TflolH -^"^ ^}<^}^]^ ^ 

#5114^ i^lS.el ^<^1 ^-l^^cl-. #5114=) i^l-E-e] ^^1^ HTll #5114=1 
i:^ls.sl ^^isq- h^<^} #5114=1 ^iJE-el ^^IS ^§^1=1-. #5114=1 ^ls.sl ^^1^ 
tfl-S-^ ^-1^ ^^IS ^>-g-slJi, i^o> §5114^1 tjils-el ^^1^ JL^ cfloiBl ^ 

Bl» ^tb ^^1^ ^>-§-€^. 

<9> i-o> #5114=1 ^]S.^ <^ti]:^O.S 271-^1 ^Hll, ^ -HSZL^^' 21- -Al-^tl] 

71-^Cl-. i::0> #^14^ uilS.e^ ^o] =S.J1^5l^. <'^<^ ^^}^<^] #S. 

^ TllolH >a-<Hl H^3^lJi(trapped) ^1J- Vt^l ^e1-7VAi >a^^ #211-:) v^s. 
^ :=5lltl-iiirf^ ^^71- ^s.^1 ^^cl-. #511 4^ i^lH-el ^<^1 ^ 

'0'o]S^JL #5114^ °11SBl ^ol ^l-^lS)^ #S.^ TllolB. ^-oll 



25-5 



1020020079083 #^ <U^}: 2003/8/29 

<10> £. 1^ ^«]:^<?1 i^o> l.Efl4^| ^^1* M-Bl-ifl^ S.^<ilc1-. ol* ^2: 

^>^. icol- s-g^jx] ^^1(100)^ Si (110), s-f He] else] 

(120), ^-f clSC-ldSO), € ^efl<5l(140), SS) c]sDl(i50), 

(160) HE^JI <*^H(170)* i^tlrcf. ^ <H5ll<^l(140)<Hl^ ^4:^2l-il*(WLi ) 

^ wlBBl-^l-(BLi)fil iil^l-^<Hl 1-5114=1 ^12.51 -airol olH.s11>i V]^ 

(110)^ ^^n^ £E^ ^^l*>7l ^sfl sq-^oflA-l o^j^ell^i 

-tl:£(ADDR)l- "a^^l-^ n S-f <H-^£fl^(RowAdd)i4 c>1^5ll:ix 

((x)lAdd)^ ^^tbT=1-. S.^ HBl ^3.r^(l20)^ S^^slfe S-f ^H^^efl^CRowAdd) 
1- t^S'^^V'^ S.^ >iS(RowSel)l- ^^^tb^-. S.^ 1=1^1=1(130)^ S.^ ^ 

^ <0^(RowSel)<Hl -§-^*><^ ^]E.^<^(m.i)-i: ^<^1 <^11:A1 7l^c-ll , ^^d^ 

nfl2.2l ^^1(100)21 2.S.«^1 rq-Bf -f:iSE|-<y(WLi)# 4i>§2l ^oj- g^j^g^ 

^4. ■?1:E.el-o](wLi)^ HS-ZL^ S.= <a i41 lOV ^5.51 ^oj- 3.B. 
'U H -lOV ellts-, ZL&lJi ^# s.:^«a 4.5V ^<a- efl't 

<ii> i=1scl(150)^ SJ^s]^ <H^5lli(ColAdd)* ^ 

AiBH Ai:^s.(CoiSell[m:0], ColSel2[n:0])* ^^^^cf. i=1scl(160)^ 
^^-i-(ColSell[m:0]. ColSel2[n:0] )<^1 ^'t^H tilH£l-«y 
(BLi)* ^^*>Jl >5d^^ tilB2l-<?l(BLi)* el-^(DLi)^ o^S. 

(170)9\- o^^Al^cf. ^^c^ ^o^^ 1671121 HlB2l-^(BLi, i=0-15)<>l <^1 
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S.^ 7]^^^. s^VM-S] ^^ ^^(ColSell[ra:0])^ 47ilS] HlB5^-<y 

(BLi)* ^^§>J1 ^VM-^ :^]2 ^^ <OjL(ColSel2[n:0]))^ 

^:^(ColSell[m:0])<Hl -Jd^^ 47fl£q «lHei-^(BLi) ^ s:>i41- -Jd^^V*^ cfl 

<12> £ 2^ i^^i:-1(150)^ ^^1^^ ^^^^ S^'^m. 

« ^Ss^]-^. HBl ^sc1(150)^ <H-^5ll:^^#(ColAdd[3:0])^ «a^*> 
<=*^ ^11 ^J:*(ColSell[3:0]):2l- -Jd^ ^:£^(ColSel2[3:0] ) 

^ ^^1^4. ^11 ^ ^12 <H-B5ll^(ColAdd[0], ColAddLl])^ 

1-^(200)^ cl^^sl*^ e>M-^ efl^ 4=]SEi(202, 204, 206, 208)1- 

4^^Bl(202, 204, 206, 208)^ £. 3^- ^o] S.-^^]^ 
^ ^^(IN)<H1 -g-^*]-*:^ H #^(0UT)-2.^ lOV J1^'?}-(HV)* ^'St!" 

^. i]M 4=1^^1(202, 204, 206. 208)^1 #^oi ^^<a-(HV)Sl A]l ^ 
JKColSellCO], ColSell[l], ColSell[2], ColSell[3]) wlBe}-^(BLi)4 
^11^^ B^^l^Bl-i-(161, S. 1) ^ 47fl^ B^^l^iBll- ^^Al^cf. 
ZL5]J1, ;^13 ^ ;^14 o1 = efl^(ColAdd[2], ColAdd[3])^ 1:^(210)4 
^It 4^^B1(212, 214, 216, 218)« -f-Sfl JL:5i^(HV)2l »12 ^Jl 
(ColSel2[0], ColSel2[l], ColSel2[2], ColSel2[3])l- ^^^^ ^l2 

^^(ColSel2[0], ColSel2[l]. ColSel2[2]. ColSel2[3])^ ^1l 
^^(ColSell[0], ColSell[l], ColSell[2], ColSell[33)^l 47l] 
^ B^^1^B1<21- <^^s\^ 47BS1 tilHe1-^#(BLi. -£ 1) ^ *>M-* ^^^^ t} 
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<i3> tt^, l-ell4=l ^iS-el ^^1(100, £. 1)7} a.= <g nfl ^S.iisfl°J e)- 

ojoi] ttj-e). ^]3.^ ti]H2l-<y^^ 5V vfl;^] OV ^•y-'^l "?l7>£] 

^Bfll- £ 4a^ ^o], ^Efl ^J:(ColSell[0])7> o^^S) 

^ n tHoIh-^I lov JL^<a-(HV)<5l, nelJi tilHeh^(BLO)<il ^^s)^ zi 

4ii<Hl OV ^^<=>] ^7>^t4. <il<Hl ttj-e). MF H^^l^Bl^s] TflolH^Jl- ^iii ^V^Hl 
lOV^ ^"a-ol ^e^Tfl ^cf. zie^ji w]^^^ cflael ^s). o^^s]^ c^IoIbI e^-oi 
(DLO)-^S OV^ ^<a-<^l ^7>£l^ cfl, P5ll2^ H^^liBl»(162) ifl 
(MS)^ wl-ojol^^ ^3^:e.^, £. 4h^ ^o], ;{)12 ^S. 

(ColSel2[0])7l- -^l^slfe ZL TflojHofl lOV <?l7l-s]j7, neij^ cfl 

^1^^ 21-^(DL0)<>1 ^^51^ ZL ^eflol<:Hl 0V7> ^7>^4. ^1 ^^«fl^ H^I1^<^1 

i^^'V^l /^1^*><^ ^, MF H^^l^E^Ssf MS H^^l^Bifil 7llo]H ^ 

<i4> oii4 oi-^e-i, s.B.<u i^<^l^ ^a.(buik)s. 9V ^:£^ ^<a-oi ^7>sl<H 

«m2l-<y-^S. o] nfl ^ ;^]2 ^^ ^^l-CColSelUmiO], 

ColSel2[n:0])^ OVS ^7l-^4. ziB^^H, Tfli^ B^^l^Bl^dei)^ TflolH^ 
■Hi OV ^'a-ol, HB^Jl ZL 4i:±i#<Hl 9V^ 7l#^ ^'a-oj <?l7>s)c>1 H^^li 

<15> ole^^ 7flo]E AV^n^o^ =S.ZL^ -§-^4 ^^1 ^4 ^ 

«S*>^ TflolB 'isKdegradation)^!^ H^^l^B] 
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^. o]^ ^^^o^S. l-efl4^ ^]3.^ ^^1^ 1-^* ^^Itb^-. <=>]^^ TflolH ^ 
<iS|-S ^*fl H^^l^Bi 1-^^ ^7loil ^5]^ ^ -S-^ 

<16> ZLBlcHl. £ 2^ t:]3.^M150)^] ^«fl ^^55]^ 4l ^ ^12 

^J:*(ColSell[in:0]. ColSel2[n:0] )^ tb^ofl tb^^ :il^<y-^S- ^7>5)7l 
^&<^1, t:1^c-1(160. :£ 1) vfl ^ ^]2^ S.€^]^Bl#ofl 

<i7> u^^^^, ^^B.^]^ Efl^H ^1^* ^ He) tqsc-l* * 

<i8> ^ s-^^ .^Hefl^ Bfl^H A]^^ ^ oj- c^^t:^ 

# ^lasl ^^^11: ;^1^^>^ cfl ^cf. 

<19> ^ ^1^^ t]-M. ^7] M.^]^ pflSB^ ^^isl ^cJ-'S^ 

<20> >^V7] ^^^^>7l ^^>c^, ^ ^Vx^o. s-efl^^ x^fls-e^l 4*2}. ^^sl^ 

^^I'H^m c^scll- #efl4=| pllael ^c>lAi, 

st:-!^ 2.^ ^^ Ai^^ ^^^v^ ti^jji-^o^ o^^e^i 
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efl^o] H^^l^Ei-i-o)] vJi\^-c^ Efl^H7]- 

<2i> ^}^^^7]s., tHs)^^ ^^1- *a^*>fe ^wl^S ^^i^ 

<a^^>^ ^tf|Bl4, s]3.^i B^^l^BlSl ^5ll<?lui|. ^oj- A>ol 

oil -^^^Jl ^aalBlSl #^oll Tflol^S)^ <a£>^; H^^l^B^iq-, ;«112 3X)£>i 

<22> ZLSlJi, #5)14^ Plls.51 2l ^(stage) 
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<23> cV^ ^^^*>7l ^^M, ^ ^^-^ l-efl4^ plis-ei 

1-3114=1 ^^1^ ^Hefl^i Efl^H «j-'^<^l S.^ ^ 

^ ^/^l^q-, ^J:^ %^^2^<^1 -§-^*l-«^ 

TllolES.^ lOV o]^c^ Jl^^^ •^17]-^]-^ ^^15^-, 3.^1^1 

*}-<^ -jd^ H^^i:^Bi»^ ^^^17]^ a^tb^-. «>^^ 

^^l>iE^#^ ^mefl^ tfl^H7l- ^^^c^-. 
<24> ^ ^^<^1 ^*>^, ^Hefl^ Efl^H ^1 -Jd^ B.€^1^b1# s. 

•T-* -a^BTVji zi TlloiH-i-S 'y7>s>o^ ^Se^l^ii Efl:iH» ^ 

Si7l al)^<^l, r^iHefl^i Efl^H A]^^ ^-^li:!-. 
<25> ol§>, ^ ^^^^ JE 5i4 3E. 6-8: ^S*><^ ^^l^^S. -g^^^. 

<26> £ 5^ ^ ^^S] ^^Alc^lofl 14^ S.^^ M-Bfifl^ £1^0] 

cf. ^S^V'S. 1-5114=1 ^1-S-el ^^1(500)^ £ 1^ lell4l ^issl ^^1(100) 
$]■ v]M^<^ ^Sl T=lst:-l(510) ^c.1 ^><^l7l- ^Jl q-Dl^l ^^^A^i^-i-^ 

^•a^m. He! c^^c-KsiO)^ <H^2fl^(ColAdd)S!l- £^ ^ 
:£(AllColSel)<Hl -§-^*l-<^ -a^^-^S. ^^]S. >«d^ ^« 

(ColSell[m:0], ColSel2[n:0] ^^^5^1:^1-. ^e] clsn-^(510)^ S. 6<^1 ^ 
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3E 6* ^^^>^, ^3.ri\{510)^ ^^^(610), ^3.v\^^ie20. 

630), H^JL efl»i ^^B\^(202, 204, 206, 208, 212, 214, 216, 218)^ S.^^ 
^. 4^HEl#(202, 204, 206, 208, 212, 214, 216, 218)^ £ 3^1 ^ 

HE-lsf -^<as:>tq-. Bl5Jl-^(610)^ ^^ ^Jl(AllColSel)» S3^*>^ 91 

tHE^S ^^^^cf. ^^(AllColSel)7l- *>ol5ll*i^ 

^^mO)S] S.4-sl]^<^l €4. i=1sr:-1-^l-(620, 630)^ §^ <H^sl]^l- 

(ColAddEO] . ColAdd{l]. ColAdd[2]. ColAdd[3]):2l- wl5Jl-^(610)^ 

4. i=l^t-1^*(620. 630)^ ell'i 4^HEl(202. 204, 206, 208, 212, 214, 
216, 218)# m ^ ^12 ^^ ^:^l:(ColSell[0], ColSell[l], 
ColSell[2], ColSell[3], ColSel2[0], ColSel2[l]. ColSel2[2]. ColSel2[3])^ 

^^^(610)^ #^<5l ^4-511^^1^ i=l^c1^#(620, 630)^1 ^^o] 

5. -^^Mo] s\jL, 511^ ^^B\^i202. 204, 206. 208, 212. 214. 216, 218)^ # 
^■& Jl^'a-(HV)^ ^ ^12 ^J:*(ColSell[0], ColSell[l]. 
ColSell[2], ColSell[3], ColSel2[0], ColSel2[l]. ColSel2[2]. ColSel2[3] )S. 
^^I€4. ^ ^J:*(ColSell[0]. ColSell[l]. 
ColSell[2]. ColSell[3], ColSel2[0]. ColSel2[l], ColSel2[2]. ColSel2[3])^ 
o] :f £ 1^ i^^e1(160) vfl B^^lrfiE-1-i-(161. 162)^ 7]]o]B. 
^S. 9l7}S\o] ^^ B^^l^E-1-i-(l61, 162)^ H^^l^cf. ^^ 
;^lriiE|l-(161, 162)^ «>^^*>7lS., n3.:±i H^^l^Ell-S. al^^-a-^ 

€^ ^<a- o]>^vo^ ^sj-eii'is- m. ^ 9X^. <^]^ -^d^ 
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H€^l:±itil-(i6l, 162) -E.^<^1 cflsfl 9l7} tfl^H* 

^ 9X^^ ^T^ltbcf. t^^, ^1 «n OV^ wlH£l-<el(BLi):2f ^ 
^ H^^liEll-<^l cfl*>c«^ ^Hefl^ tfl>iH7> ^^^cf. 
<29> ^^(AllColSel)7> S.-fell'iS. wl^^J<^l^, tH^il-^ 

(610)^ ^l-ojefli^ol ^u^.. wl5J]-^(610)^ ^Hbii^o] s)^ u^^i:-] 

^l-(620. 630)^ S. 2^ tq^tH«.^(200, 210)4 ^^«^>7ll ^, efl^ 

4^5.El(202, 204, 206, 208)^1 ^^"a-CHV)^ ^51 

(ColSelUO], ColSell[l], ColSell[2], ColSell[3]) «lHe|-'y (BLi )4 ^ 

^Sl^ ;^ll^S] H^^liEil-(l61, £ 5) ^ 47B^ E^;^1>,E-1» 

Al^cf. HBlJi, ;«113 ^ ^14 ^ = Bfl^(ColAdd[2], ColAdd[3])^ i^S^ 1: 
^(6300)4 e^lt 4l^Bi(212, 214, 216, 218)» -f-Sfl al^<a-(HV)^ ^12 ^ 
^ ^^(ColSel2[0], ColSel2[l], ColSel2[2], ColSel2[3])» Jl^^^ 
^ ^12 ^^ ^^(ColSel2[0], ColSel2[l]. ColSel2[2]. ColSel2[3])^ ;^ll 

^^ ^:^(ColSell[0], ColSell[l], ColSell[2], ColSell[3])oll ^Sfl 
^ 47112^ Bqfl;^l^BlS5)- ^^5]^ 47flBl tilHe|-^«(BLi. S. 5) # 

141- >a^^H *>^^ cil<^lBl el-'y(DLi)5!)- ^^Al^c]-. 
<3o> <^7loilAi, Ai:^^ «?17>£)^ ^^•^I'H *y7>^ ^s. 

<3i> ol-e^-^i, ^ #^2^ He) tq^c-^ofl o^^v^, H^^l^Bli-^ 
-^Ajofl a.^ -a^B^H ^Befl^ n^zM.^ ^ $l7l ^^6\] ^Hell^ efli 
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^^l<^Hl>Hfe lOV ov ^S.s^ ^]^^9m- ^ 

^ HqH^l^B^-ll-«^l cH^><^ >^:::S.efl^ tfl^B7> ^^S)^ ^<^1 cflBr>o^ 7]#e> 

*>7fl ^ o;^^^ ^ ^^S^ A>^V54 ^<HM-^1 

<33> ^^t}- ^ ^'^^ Sel tq^c-lofl oj^V^, H^^lciiEi** 

2.^ ^^^^ ^ Jl^'g-* ^7l-*><^ :iH2ll^ ^ 

^7] nfl^ofl, ^iH^ll^ Bfl^H ^1^^ 
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11 

^J-^lofl ^<H^1. ^71 S5] clStife 

o^^efl^^^ c^^^^m t^i^ci-^*; ^ 

511:^1 Bfl^H ^1, ^7] >Jd^ ^S:<^1 -§-^*H ^7l 

^ll*j-'Hl 9X<=^M, ^7] ^^^^ 

^7] s.€- ^^-^s. 

3] 

^ll*cJ-<Hl ^<HH, ^71 C^SCl^l- Z^-Z^-^ 

^^-^S. 1-5114^ ^3.^ ^^1. 
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I^^^J- 4] 

:^efloiji}. o^;is)ol ^7] ^Jil- ^t^^^rV^ ;^12 <aS-^ H^^l^Ei* ^ 
[^^*ch 5] 

m^^^] l-efl4=l ^)JE.e:i ^^1^ 

^7] B^^1^Bl#^ 4:;^ 5] ^(stage)-^S ^-^^ ^^l^t-l 
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6] 

^l5«J-o11 

•as-^ H^^l^Ei-i-ol ^^-OS. *m #2114=1 ^1-S.el ^^1. 
71 

^1^51^ ^^1^^ 1-5114=1 ^la.el ^^1. 

8] 

^U^J-^l ^71 Aij^o^ Ji^'a-^ 

^€ ^"y- <^i^^ ^^-^s #5114=1 ^is-ei ^^1. 

^U*J-°11 wlB2l-^^ 
10] 

^]9*d-oll ^ol^i, -^71 «1B21-^^ ^«?}-^ 

^^1 ^'a- eim^ ^^^S. #51141 oflael ^^1. 
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111 

#2^14=1 ^]S.^ ^1:4 ^^7fl2] ti]He^-<?l* ^ i^^^ ales^-o] o. 

^^*>^ #2114^ ^12.51 ^^1^ ^Hefl^ Bfl^H 

2.€- -ilJfe^ l-^j5l-<^l -g-^^H ^^71 -Jd^ B^^^l^B] 

7iioiB#4 ^^^fe ^xl-* ^7>*m ^^1; ^ 

^Hl^>^ ^o. ^;^10.^ ^1-^ ^^1^ . 

12] 

917}^^ ^-i: ^^ij^^ *m l-efl4l ^^1^ ^Bell 

13] 

/HU2^<H1 $1<Ha-1, ^7] Al^o^ ji;^<a-^ 

^■S ^<a- oi^^o^ ^oj- e^jifci o.^ l-e1]4^ ^^1^1 

14] 
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^^lo.^ s]-^ l-efl4^ ^lael ^^1^1 tfl^H «c}-^ . 

[^^«J- 15] 

^^1 ^^-^^ *Vfe l-ell4=l ^la.el ^^1^ Efl>i 

161 

^lii*eh<=^l sicHA-i, >^7l ^^ S^;^l^Bl*^ 

<aS.^ B^^l^Bl^^ ^^^S. r^lS.E) ^^1^1 
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